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I. INTRODUCTION 

The Pegasus I11 spacecraft, which was launched from Cape 

Kennedy on July 30, 1965, was used for a unique experiment in 

terms of environmental effects on thermal-control surfaces. A 

large number of retrievable coupons were coated with various 

thermal-control materials and were placed on the Pegasus I11 

satellite with the intent that they would eventually be 

(I) measured "optically" in situ, and/or (2) returned to 

earth for evaluation by a rendezvousing astronaut. 

This research program was planned to provide the tech- 

nical background that is necessary for the proper evaluation 

of the space-environment-induced damage sustained by the 

Pegasus coupons. 
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11. ~rJC)R!< PERFORMED 
P 

A. IRIF Space-Simulation Test 16 ---- 

IRIF screening test 16 was completed after a total exposure 

of 3600 ESH of ultraviolet irradiation in vacuum. In situ re- 

flectance measurements were taken after exposures of 0, 100, 450, 

1050, 2000, 2900, and 3600 ESH and after 18 hrs at atmospheric 

pressure. Because of a leak that developed in a bellows during 

the terminal in situ measurements at 3600 ESH, only two 

specimens were measured in vacuum; all specimens were measured 

in air, however. The data are presented in Table 1. 

Although glow discharge was observed during the start-up of 

this test, it was considerably less than that observed at the 

beginning of test 15 (see Report IITRI-~6061-11). On the basis 

of the damage sustained by the Pegasus S-13 specimen, Test 16 

is believed to be comparable to Test 13. The severity of the 

damage sustained by the zirconja-pigmented potassiilm silicate 

specimen (#6) cannot be explained (the Aa in test 13 was only 

0.125 after 2800 ESH compared to 0.269 after 2900 ESH in the 

present test). These data are being plotted and will be pre- 

sented graphically in the next progress report. 

The excellent stability exhibited by the zinc sulfide 

paint, specimen #2, was not unexpected. Studies by the author a 

number of years ago indicated the general stability of ZnS. Un-- 

fortunately zinc sulfide paints exhibit high solar absorptance 

and have no value over S-13G at this time. In addition, a 

cursory plot of the a of Specimen #2 against the logarithm of 

time shows a serious escalation of damage beginning at about 

3000 ESH. 1 1 %  RESEARCH I N S T I T U T E  



EFFECT OF W IRRADIATION I N  THE IRIF ON SELECTED THER1.m- 

CONTROL SURFACE COATINGS (IRIF T e s t  16:  S o l a r  I n t e n s i t y  6x1 

Sample Exposure,  
No S u r f a c e  C o a t i n q  ESH 

S o l a r  Absorptance 

a2 
ri 
5 - - A*s 

0 
100 
450 

1050 
2000 
2900 
3600 

Ai r  

0 
100 
450 

1050 
2000 
2900 
3600 
A i r  

2000 
2900 

Air* 

4 White  Kemacryl 

1050 
2000 
2900 
Air* 

1050 
2000 
2900 
Air* 

2000 
2900 
A i r  

7 Ca t -a - lac  Black  

2900 
Air 

1050 
2000 
2900 
Air* 

9 S - 1 3 ~  (Ba tch  A-466) 0 
100 
:50 

1050 
2000 
2900 

Air* 

- - -- -- 
* 
Air measurement t a k e n  a f t e r  3600 3SH 



An ion-sputter pump creates a glow discharge during 

start-up. This glow discharge is composed of electrons and 

positively charged ions. The ions result mostly from desorbed 

molecules which are sorbed by the metal on the pump surface. 

If the pump is "dirty", the start-up time can be prolonged 

while the pump outgasses - usually and predominately water - 
prolonging glow discharge. 

We have installed two grids in IRIF I1 just above the 

throat of the 400 l/s Ultec sputter-ion pump. These grids are 

screenes with 80 per cent open area; they are electrically 

isolated from the pump and from one another. They are designed 

so that a voltage in excess of 2000v can be impressed on each 

grid. 

Our initial experiments have indicated that by maintaining 

the top grid at approximately -20v and the bottom grid (closer 

to the pump) at +30v, the current to each grid can be minimized 

(see Fig. 1). The voltage impressed on the grids must be 

varied slightly as the pump voltage changes. We are continuing 

this investigation in order to more precisely fix the grid 

voltage limit. 
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I11 = FUTURE WORK 

We believe that the problem of glow discharge-induced 

damage should be more fully elucidated prior to initiation 

of gaseous adsorbate studies. Additional investigations of 

glow discharge confinement are currently under way. 

IRIF I1 has been used successfully for two space simulation 

tests employing a high-pressure, 5 Kw mercury-xenon source. 

Some differences have been noted but are not yet fully ex- 

plained. Damage at visible and near-ultraviolet wavelengths 

appears slightly more severe than for equal doses employing 

high pressure mercury-argon (A-H6) lamps. 

Respectfully submitted, 

IIT RESEARCH INSTITUTE 

ti. A. zler 
Senior Chemist - Group .0 

Approved by: A 
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